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ABSTRACT 



A spunbonded liner material having a heavy loading of 
pigment, formed of a heavier denier than normal spun- 
bonded fiber in a lightweight fabric. In a particularly 
preferred embodiment, the fibers are formed of poly- 
propylene and the pigment is formed of titanium diox- 
ide present in an amount between about 1 and about 6 
percent by weight of the fabric. The fabric material 
further has an open area of between about 25 and about 
50 percent with an average pore size of between about 
15,000 and 35,000 square microns and a fiber denier of 
greater than 3. Masking is greater than two times con- 
ventional nonwovens. 

10 Claims, 3 Drawing Sheets 
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A further additional object is to provide a cover with 
NONWOVEN PAD COVER WITH FLUID good hiding of bodily exudates. 

MASKING PROPERTIES These and other objects are generally accomplished 

by providing a spunbonded liner fabric material having 
FIELD OF THE INVENTION 5 a heavy loading of pigment in fibers of a heavier denier 

This invention relates to bodyside liner material for than generally formed [into a spunbonded fabric of light- 
products for absorbing human exudate. It particularly ^ U a P«twularly preferred embodiment, the 
relates to materials for the bodyside liners of sanitary *> er ? ^ formed of polypropylene and the pigment is 
naokiiis. titanium dioxide present m an amount between about 1 

p 10 and about 6 percent by weight The cover material 

BACKGROUND OF THE INVENTION further has an open area of between about 25 and about 

The formation of absorbent garments for use as dia- * JE? 80 * ™^ avera S e .P° r * *ze of between about 
pers, incontinent garments or feminine care products and 35,000 square microns (on pores toger than 

L„ „™~,n„ ;«.,JHLi ,™,Ki«o*j rt „ ~r «« * 50 microns in equivalent circular diameter (ECD)) and 

S3 -tS TtZt^^Zr^l 15 - average fiber daoier greater than 3^The preferred 
and an absorbent A ere^e^e body e.- ^^^^J^^JS 

date placed upon the pad is intended to pass through the agent s 
liquid permeable layer and be absorbed by the absor- s 

bent. The liquid impermeable backing material prevents 2Q BRIEF DESCRIPTION OF THE DRAWINGS 
tfte exudate from passing through the pad and staining HG. 1 is a view of a spunbonded web in accordance 
the clothes of the wearer It has been found that the with ^ mventiojL 

consumer would prefer not to look at the exudate ab- p, G u is „ loded ^ ofsection lfl ofFIG , j. 
sorbed by the pad. Therefore, there has been a desire to FIG. 2 is a plan view of a sanitary napkin of the in- 
provide pads for absorption of human exudate with 25 vention 

permeable members that will mask exudate that is ab- FiG.*3 is a side view of a sanitary napkin of FIG. 2. 
sorbed within the pad. FIG. 4 is the end view of the sanitary napkin of FIG. 

It has been proposed the perforated film materials be 2 
utilized for the bodyside liners of feimnine care pads ' FIa 5 ^ a cross-sectional view of the pad of FIG. 2 
and diaper garments. Such materials are disclosed in 30 on ^ e g 5 0 f pjQ 2 

European Patent Application No. 0,039,974. However, mG 6 & a cro$ ^sectional view of a bilobal fiber 
these materials have the disadvantage that many users utilized in the spunbonded material of the invention, 
consider them unpleasantly hot and sticky to wear pj G 7 ^ m illustration of a black and white test 
when against the skin. Perforated film materials having pattern such as used in evaluating masking power, 
a high loading of the opacifying agent and an open area 35 pjQ, g ^ m illustration of a black and white test 
of between 1.3 and 35 percent of the total area of the pattern covered by a white liner material, 
facing have been disclosed in European Patent Applica- piG. 9 is a graphic representation of a comparison of 
tion No. 0,172,420. masking powers as measured optically. . 

Spunbonded materials have been used as cover mate- 
rials for pads for absorption of human exudate. Spun- 40 MODES FOR CARRYING OUT THE 
bonded webs are disclosed in U.S. Pat. No. 3,886,942 - INVENTION 
Bernardin. U.S. Pat. No. 4,333,979 - Sciaraffa et al. - The instant invention has numerous advantages over 
suggests the use of titanium dioxide to make a liner prior cover materials. The cover of the invention is low 
sufficiently opaque to cover discoloration. It has also in cos t as it is lightweight and formed of relatively 
been proposed in U.S. Ser. No. 774,252 filed Sept. 9, 45 heavy denier spunbonded filaments. The larger fila- 
1985 - Van Iten et al. to perforate standard spunbond ments are easier to extrude and the lightweight of the 
cover material to increase its ability to pass small clots W eb lowers cost as less polymer is used. Further, the 
and improve appearance. relatively large open area allows passing of small clots 

There remains a need for a low weight, large pore in menstrual fluid for presenting a cleaner surface. Fur- 
liner material that is low in cost, provides good masking 50 ther, by having a large open area, liquids supplied to the 
of materials absorbed into a pad and is not hot or un- cover are absorbed faster, and the cover both feels and 
comfortable to the wearer. looks drier and cleaner. Additionally, as the cover is 

Masking is beneficial to the customer by giving a formed with a large open area, additional perforating or 
perception of cleanliness. Masking is measured as the stretching steps to increase pore area are not necessary, 
reduction in intensity of a black pattern beneath the 55 The spunbonded cover of the invention also is soft to 
surface of a pad cover. Masking is measured instrumen- the touch and provides good masking of materials ab- 
tally using image analysis equipment sorbed into absorbent pads covered by the cover mate- 

tot TWBMTTnv rial of the invention. These and other advantages of the 

imi m vliN A1UN invention will become apparent from the detailed de- 

An object of this invention is to overcome disadvan- 60 scription below, 
tages of prior cover materials. FIG. 1 and the exploded view of FIG. la illustrate a 

Another object of this invention is to provide a cover web 10 in accordance with the invention. The web is 
material that will pass a majority of the particulates in formed of spunbonded filaments. The spunbonded fila- 
menses. ments are formed by extrusion of continuous polymer 

An additional object of the invention is to provide 65 filaments onto a moving substrate. The filaments are 
fast absorbency of bodily exudates. somewhat molten when laid down on the substrate and 

A further object is to provide a pad cover having a become adhered to each other at their intersections. It is 
dry surface after absorption. also possible that the interfiber bonding structure of the 
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spunbonded material may be increased by passing it While the typical cross-sections of fibers are round or 

through heated calender rolls or subjecting it to heated bilobal, it is possible that any cross-section could be 

air to aid in fusion between the filaments. It is also possi- utilized in the invention. 

ble that the filaments may be united by a binder mate- The nonwoven fabric of the invention may be formed 
rial. As illustrated in FIG. la, the filaments 12 are of 5 in any average aperture or pore size (larger than 50 
fairly thick diameter and have relatively large inter- microns ECD) which produces the desired hiding 
stices such as 14, 16 and 18 formed between the fila- P° wer ^ d abilit y to P 2 ^ fluids md sms ^ clots - A sui *- 
ments, ^ e r ^ n ^ c °f average pore size is between about 15,000 
Illustrated in FIGS. 2-5 is a feminine pad 20 that is 1°°,000 square microns. A preferred average pore 
provided with the cover of the invention. The perinea- 10 *f^2"«? ^ 1?™°™™ EC P> h ^een about 
ble cover 10 forms the bodyside of feminine napkin 20. 1 «*» and about 35,000 square microns for good men- 
Feminine napkin 20 is sealed at ends 22 and 24. The * md V****on, masking properties and feel, 
napkin further is provided with an adhesive 26 covered ™e op^um average pore size is considered to be 
by a release paper 28. As shown in the cross-section of . _ *»» ™ d abom 35,(X» square microns 

t-.; . - .u/r™:«;— —a in w B j«^-* an 15 for a fabric that provides good masking of materials 

Figure 5, the feminine pad 20 1 has absorbent 30 wrapped as well as the abihty to pass clots and other 

with the permeable cover 10. The permeable member portions thm ^ ^ ^ t0 P me absorbenL The 

10 is overlapped m area 32 where the garment attach- ^ size f mea sured by an image analysis 

ment adhesive 26 serves to seal the overlapped area 32 testing procedure 

as weD as providing garment attachment 2Q The titanium dioxide colorant may be present in any 

While illustrated with a feminine napkin, the permea- desired momi ^ ^ ves sufficient t0 the flber 

ble cover of the invention finds use in other devices for t0 provide good masking of materials absorbed. The 

absorption of human exudate. Typical of such devices titanium dioxide colorant may suitably be between 

are incontinent garments, bandages, diapers, bed pads a bout 1 and about 6 percent by weight of the finished 

and wound dressings. The material may be surfactant 25 web. A preferred range is about 3 and about 4 percent 

treated if desired to aid liquid wetting of the spunbond f or 0 f formation, low cost and good hiding or 

material. It is preferred for feminine pads that the mate- masking ability of the material absorbed, 

rial be surfactant treated. The fabric forming the permeable cover of the inven- 

The polymer forming the spunbonded material of the tion may be any desired weight. A preferred weight is 

invention may be any material that results in a desirable 30 between about 0.28 and about 0.5 ounce per square yard 

spunbonded product Typical of such materials are for good masking of material absorbed and to provide 

copolymers of polypropylene and polyethylene, linear enough filaments in the cover to provide a uniform look 

low-density polyethylene, other polyolefins and polyes- to the nonwoven with large pore size and reasonable 

ters. A particularly preferred material is meltspinnable strength. 

polypropylene, particularly fiber-grade high-isotactic 35 The masking power or hiding power of the nonwo 

polypropylene. The polypropylene is preferred as it is ven fabric of the invention is substantially improved 

low in cost, readily spinnable and provides a good feel from the conventional nonwoven spunbonded materials 

to the fabric material formed from the fiber. utilized in many diapers and feniinine care products. A 

It is preferred that the fiber of the invention be pro- measuring system has been established to determine the 

vided with a colorant It is considered that suitable 40 improvement in masking ability. It has been found that 

colorants are light pink, peach and other pastel colors. the materials of the invention have a masking improve- 

A preferred color is a white color, preferably formed by of at least 2 ™* U P t0 about 20 the masking 

titanium dioxide. Titanium dioxide is preferred as it is power of the conventional spunbonded materials, 

inert, heat stable, very white and easy to process. An ^ method utilized for detennining the improve- 

alternate white material would be calcium carbonate. 45 01111 P™? 8 ^«s^ in^eacOTinpany. 

The pastel colors may be preferred in some instances to ^^8^^ \*™ d * * WG ' * ^ * 

mask certain absorbed materials with a resulting pleas- ^ustrated a b ack and white test pattern FIG. 8 is an 

ing color illustration of the black and white test pattern when it is 

The fiber diameter of the instant fabric material may M °°^ Ted » HPf' A, r caa be Seen ' * e test P atte ™' 
, \ vnomwwsi tauiiu uiaiwiu* maj w hen covered with the liner, appears gray where the 
be any larger spunbonded dwta -Otf gives good bkck ^ A ' ^ ^ Wdi 
strength, feel and masking or hiding abdity. Suable are ^ A / ab £^ 0 change most of £ black t0 * 
fibers of between about 3 and about 15 denier. Referred * ^ more ^ ^ less bJack ^ the bettef 
for round cross-secUon fibers are fibers of about 4 to ^ ^ M aiustrated m rq. % ^ liner of ta mven . 
about 6 demer as these have good tactile feel but result „ tion b ^ed ^th a standard spunbond liner mate- 
in a nonwoven that has a fairly large average aperture ^ sucn M present i y u ^ z&d on KOTEX tm feminine 
size in the material weights utilized. A particularly pre- ^ product s. The left side of the graph indicates the 
ferred round fiber has a denier of between about 4.5 and amount of the area that is black. The right is the amount 
about 5.5 for good tactile feel. In the instance of bilobal Q f wh j te . The range of black to white has been divided 
fibers, they may suitably be between about 4 and about 50 into 64 equal increments for image analysis. The area 
15 denier. A preferred bilobal fiber denier is between between 32 and 48 has been found to be particularly 
about 6 and about 10 for a good feel and desired aper- pertinent in establishing of masking power as perceived 
ture size in the product. The optimum denier for bilobal by a person looking at a covered pattern. It is believed 
fibers of polypropylene is considered to be about 6 as that this is important, as when the gray area from 32 to 
these have best tactile feel and hiding power of fluid 65 48 is significantly increased, the black peak disappears, 
absorbed. As illustrated in FIG. 6, bilobal fiber has a In this invention description, when it is stated that the 
cross-section that is generally in a dog-bone or hour- masking power is increased two times, it is meant that 
glass shape. the area under the curve between 32 and 48 has been 
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doubled from the standard spunbond liner. If the mask- 
ing power has been increased three times over the stan- 
dard liner, the area between 32 and 48 of the curve has 
been tripled As illustrated in FIG. 9, there are three 
patterns shown. The uncovered black and white pattern 5 
A has, as would be expected, high peaks in he black area 
and the white area of the graph. The standard spunbond 
liner, Curve B, has a sizable black peak as well as a large 
white peak. The Curve C indicating the liner of the 
invention has more than doubled the area between 32 10 
and 48 and greatly minimized the black peak. 

The following examples are intended to be explana- 
tory and not inclusive of all forms of the invention. 
Parts and percentages are by weight unless otherwise 
indicated. 15 

EXAMPLE 1 

A spunbond, continuous filament polypropylene web 
is formed as described in Sciaraffa, et al., U.S. Pat. No. 
4,333,979, Example I. The polypropylene polymer (Le., 20 
Himont PC-973) is melted in a conventional extruder 
and spun as continuous filaments through a spinnerette 
plate. The web is collected at speeds of 700 feet/minute 
and bonded by hot calendering with a pattern having 
approximately 27 bonds per square centimeter with a 25 
total bond area of 25% ±5%. The bonding is accom- 
plished by passing the spunbonded web through the 
above-mentioned pattern roll and a smooth calender 
roll. Both rolls are heated to 280° F. The resulting mate- 
rial has the properties found in the following Table I. 30 
White pigment (i.e., TiCh) was added via melt addition 
at a level of 4.5 percent by weight. The material is 
formed into feminine pads and found to have good 
ability to pass clots and provide masking of liquid ab- 
sorbed into the pad. Masking of this web is 5.5 times the 
masking of a similar web with 1.0% Ti02> 

TABLE I 



TABLE n-continued 



Example 2 



Surfactant 



EXAMPLE 3 

Example 1 is repeated except that the percent Ti02 
was 1}, 2J, and 3£. Each material is found to have good 
masking ability and good ability to pass clots. 

EXAMPLE 4 

Example 2 is repeated except that the polymer used is 
linear low density polyethylene (Dow 61800.05). A web 
with the material properties in Table III is formed. A 
feminine pad is formed of the web material. The pad is 
found to exhibit good stain masking and the ability to 
pass small clots. 

TABLE HI 

Example 4 



35 



Example 1 



Fiber Cross Section 


Round 


Fiber Denier 


4.5 


Basis Weight (or/yd 2 ) 


0.34 


Average Pore Area 


24,000 


(sq. microns) 




Open Area (%) 


45 


Pigment Loading (%) 


4.5 


Surfactant 


no 



EXAMPLE 2 

Example 1 is repeated except the extrusion die holes 50 
are formed such that the fiber cross-section is bilobal 
having a shape shown in FIG. 6. As shown in FIG. 6, 
the bilobal fiber has a cross-section of hourglass or dog 
bone shape with the long dimension about three times 
the narrower dimension. 

The bonded material is found to have the properties 
found in the following Table n. The material is formed 
into feminine pads and found to have good masking 
ability and a good ability to pass clots. 

TABLE II 



55 



60 



Example 2 



Fiber Cross Section 
Fiber Denier 
Basis Weight (0x7yd 2 ) 
Average Pore Area 
(sq. microns) 
Open Area (%) 
Pigment Loading (%) 



Bilobal 
3.7 
0.39 
17,000 

34 
4.5 



65 



Fiber Cross Section 


Bilobal 


Fiber Denier 


4.2 


Basis Weight (oz/yd 2 ) 


0.4 


Average Pore Area 


11.300 


(sq. microns) 




Open Area (%) 


36 


Pigment Loading (%) 


4.5 


Surfactant 


no 



EXAMPLE 5 



Example 1 is repeated except that the denier is in- 
creased to 5.5 at a basis weight of 0.42 oz/yd 2 and an 
average pore area of 15,600 (sq. microns). A feminine 
pad is formed of the web material. The pad is found to 
exhibit good stain masking and the ability to pass small 
clots. 

While described for primary use as a bodyside cover 
for pads designed to be used for absorption of human 
exudate, the nonwoven material of the invention also 
may be used for other products. Typical of such other 
uses for which it is suited are the formation of dispos- 
able garments such as face masks, operating gowns and 
45 drapes. Other uses would be as an agricultural fabric to 
filter sunlight or provide a mulch. The invention is only 
intended to be limited by the breadth of the claims 
attached hereto. 
We claim: 

1. A permeable nonwoven bodyside cover material 
for products for absorption of human exudate compris- 
ing a pigmented spunbonded web wherein the fibers in 
said web have a denier of greater than 3 and contain 
greater than 1 percent colorant and wherein said spun- 
bonded web has an average pore size of about 15,000 to 
about 100,000 sq. microns, an open area of between 
about 25 and about 50 percent and a weight of between 
about 0.28 and 0.5 ounce per square yard. 

2. The cover of claim 1 wherein said cover comprises 
bilobal filaments of between about 4 and about 15 de- 
nier. 

3. The cover of claim 1 wherein said filament has a 
round cross-section and a filament denier of between 
about 4 to about 6. 

4. The cover of claim 1 wherein said cover has an 
open area of between about 30 and about 35 percent 

5. The cover of claim 1 wherein said fibers comprise 
polypropylene* 
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6. The cover of claim 1 wherein said fibers comprise 
between about 1 and about 6 percent by weight titanium 
dioxide. 

7. The cover of claim 1 wherein the average pore size 
is between about 15,000 and about 35,000 square mi- 
crons. 

8. The cover of claim 1 wherein said filament has a 
generally round cross-section and an average denier of 
between about 3 and about 15. 

9. A nonwoven material comprising pigmented fila- 
ments greater than 3 denier formed into a nonwoven 
web wherein said nonwoven web has a fabric weight of 



.494 , 

between about 0.28 and about 0.50 oz/yd 2 and a pore 
size of between about 15,000 and about 30,000 square 
microns. 

10. A pad for absorption of bodily exudate compris- 
5 ing a liquid permeable bodyside nonwoven web, a liq- 
uid impermeable backing material and an absorbent 
therebetween wherein said nonwoven material com- 
prises pigmented filaments of greater than 3 denier 
formed into a nonwoven web wherein said nonwoven 
10 web has a fabric weight of between about 0.28 and 0.50 
oz/yd 2 . 

* * * * * 
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